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C : 0.35-0.7 mass%. 
Si : 0.30-1.1 mass%.- 
Mn : 0.2 -2.0 mass% N 
Al : 0.005 -0.25mass%, 
Ti : 0.005 -0.1 mass%> 
• Mo : 0.05-0.6 mass%. 
B : 0.0003-0.006 mass%. 
S : 0. 06mass%mTs 
P : 0.02mass%&Ti3«tU i: - 
Cr : 0.2 mass%J^T 

[W*«2] 

Cu : 1.0 mass%mT\ 
Ni : 3.5 mass%&T\ 
Co : 1.0 mass%&T\ 
Nb : 0. 1 mass%^T*3 X V s 
V : 0.5 mass%&T 

m?m 3 1 

C : 0.35-0.7 mass%> 
Si : 0.30-1.1 mass%, 
Mn : 0.2 -2.0 mass% > 
Al : 0.005 -0.25mass% > 
Ti : 0.005 -0.1 mass%. 
Mo : 0.05-0.6 mass%^ 
B : 0.0003-0.006 mass%. 
S : 0.06mass%mT> 
P I 0. 02mass%J£lTi3 X & 
Cr : 0.2 mass%&T 

Cu : 1.0 mass%J£lT\ 
Ni : 3.5 mass%&T\ 
Co : 1.0 mass%&T\ 
Nb : 0.1 mass%mT£ «fcr>* 
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V I 0.5 mass%mT 

<r> d *> ^ ^ 1 « £ tz it 2 8£Lh ^tt^a^^^dt^tts, 

C : 0.35-0.7 mass%. 
Si I 0.30-1.1 mass%^ 
Mn I 0.2 -2.0 mass% N 
Al : 0.005 ~0.25mass%> 
Ti : 0.005 -0.1 mass%. 
Mo : 0.05—0.6 mass%> 
B : 0.0003-0.006 mass%^ 
S : 0.06mass%mT> 
P : 0.02mass%JiTF:fc 
. Cr : 0.2 mas«%J^T ' • -• ...... 

m&m 7 ] 

m&m 6 k&^x. mmmm^ $ h n 

Cu I 1.0 mass%J£JlT> 
Ni : 3.5 mass%J^Ts 
Co : 1.0 mass%mT\ 
Nb I 0. 1 mass%J^Ti3 i If 

V : 0.5 nass%JSlT 

C : 0.35-0.7 mass%^ 
Si I 0.30-1.1 mass<%K 
Mn : 0.2 -2.0 mass%. 
Al : 0.005 ~0.25mass%^ 
Ti I 0.005 -0.1 mass%. 
Mo I 0.05-0.6 mass9^ 

B I 0.0003-0.006 mass%> 

S : 0.06mass%&T\ 

P : 0.02mass%&Ti3 XX/ 
Cr I 0.2 mass%mT 

2 X:/sJ^±O^JK-e^*pt7tO*,, &Xifcft<OW!!MM I 800 -1000'CO*#T'C?ftStft 

■t*#l8fc*5v>T\ 1frfE$lf£#rt ? > 
Cu : 1.0 mass%J^Tx 
Ni : 3.5 mass%mT> 
Co : 1.0 mass%&T\ 
Nb : 0.1 mass%JU!Ti3J;y ? 

V : 0.5 mass%mT 

[m*mi o] 
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[mm**] mwm 

[0 0 0 1] 
[0 0.0 2] 

[0.0 0 3] 

[0 0 0 4] 

o 

T ii+^k$x. h *l& i tc KQj|| £5g tT v>£o 
[0 0 0 5] 

httftttSy f , fcffiift&TJ'Lii© (CD/R) =o i t-eo^t* 

o £2£? ^"om^ *»a**rti±&*fc 

[0 0 0 6] 

MMfcfcKl] #^2000-154819-^^ (&fflft*0|gBB> ^1 (0 0 0 81 ) 
I**** 2] 4*N¥8 -53714 (*tt«*<DJEH) 

[0 0 0 7] 

tBIE# 2004-3009076 



^i&H2 0 0 3 -4 1 0 7 9 2 ^ ^-v : 2/ 

[0 0 0 8] 
[0 0 0 9] 

(1) MJEkitttMKn&LtiimK.. l&AtiZML, ^AWi^f \zt>tz&\B*-X 

> ^M.ciLttt, ^zsi&zmozmEttmmx-mv-t&zb-Q, nsmwa&xtitQ 
mmz&v&*^x*ri-4 h<DmE.m*M hm f mau t/zx-xri-j hn<Dj&&& 
mmzti&z bizx iAMfbi©ts^*fi<jc«ift fotocf)f^ 

['0 0 10 ] 

(2) mw<omm. +%*>%i&xtLm'<omm*, ^-a-^ vm^^^x^ytiz^^y^- 

[0011] 

(3) ±fEL3t«t-5^ it^&&Li&£v i ®m.*mm^fzmtt*&m^. •mnw&xtukw ( 

fi*aUR*«iaiJi-r*o JMfctfHcti, ftn$fcft£ -800 -10001C, J: L< t± 800-950 

■c-e. mmmm: 5#MTttsitni^ «<k«^fffc*>7t»)tt#: i2^m jsit©« 

ltmLT#^ii:^l4 0 Mo^jjn#!&C*J-LT > inf&SJg : 800 -iooot;. 

i L< Ji 800-950 ICfcfflfP LTftffiSfc&Afifcff 0 i t <£ 0 , 

0<^^Atttcjt-<T$ t>\zw&-kmu®n.&ij s nhti%> 0 

[0 0 12] 

*ftW<D^wwmi>k(Db *5«j-e2>£ 0 

1 . C : 0.35-0.7 mass%^ 
Si : 0.30-1.1 mass%^ 
Mn : 0.2 -2.0 mass%, 
Al I 0.005 ~0.25mass%. 
Ti : 0.005 -0.1 mass%. 
Mo : 0.05—0.6 mass9^ 

B : 0.0003-0.006 mass%, 
S : 0.06mass%J^T\ 
P : 0.02mass%J^T*5J:O f 
Cr : 0.2 mass%J^T 

[0 0 13] 

2. ±fBlH43V>r, lWrlBjHW^ $kK 
Cu : 1.0 mass%&T\ 

Ni : 3.5 mass%£TT\ 

tBH# 2004-3009076 
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Co : 1.0 mass%^T. 

Nb I 0.1 mass%J^T*itf 

V : 0.5 mass%mT 

[0 0 14] 

3 . C : 0.35-0.7 mass%, 
Si I 0.30-1.1 mass%. 
Mn I 0.2 -2.0 mass%> 
Al I 0.005 -0.25mass%, 
Ti : 0. 005 -0.1 mass%. 
Mo : 0.05-0.6 mass% N 
• B : 0.000^-0.006 mass%^ 

S : 0.06mass%JilT> 

P : 0.02mass%&T*5 X-& 
Cr : 0. 2 mass%£I.T 

o 

[0 0 151 

mm&mzmtitzMtfo 

[0 0 161 

5. ±123 tfzl±4 Kfcv^T. 1tr|B^#^ ZbK 
Cu : 1.0 mass%mT\ 
Ni : 3.5 mass%^Ts 
Co : 1.0 mass%)^T. 
Nb : 0. 1 mass%^T*5 X IT 

V : 0.5 mass%mT 

iz&titzmtto 

[0 0 17J 

6 . C : 0.35-0.7 mass%> 
Si : 0.30-1.1 mass?^ 
Mn I 0.2 —2.0 mass%> 
Al : 0.005 ~0.25mass%, 
Ti : 0.005 -0.1 mass%. 
Mo : 0.05—0.6 mass%> 
B : 0.0003-0.006 mass%, 
S : 0.06mass%J£TF> 
P : 0.02mass%jy.T*3 £V 
Cr : 0.2 mass%£lT 

[00181 

7. ±i2 6n*5v>T, ift&mmmK 

Cu I 1.0 mass%^T> 
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Ni : 3.5 mass%J^T\ 
Co : 1.0 mass%MT\ 
Nb : 0.1 mass%J£JLT*3 XZf 

V : 0.5 mass%&T 

[0 0 19] 

8 . C : 0.35-0.7 mass%. 
Si : 0.30-1.1 mass%, 
Mn : 0.2 —2.0 mass%\ 
Al : 0.005 -0. 25mass% x 
Ti : 0.005 -0.1 mass%. 
Mo :.0.05~0.6 mass%. 
B : 0.0003-0. 006 mass%, 
S : 0,06mass%&T\ 
P. I 0.02mass%mTj3 £Zf 
Cr : 0.2 mass %JilT- 

2 t7sm±0&£W£PL ^A^OJD^SJS : 800 ~iooox:o^#tt^^M 

[0 0 2 0] ™ 

9. ±|B8^^v>T, KrtBai3Bf*t^ £<btc 
Cu : 1.0 mass%mT. 
Ni : 3.5 mass%mT> 
Co : 1.0 mass%J£TF> 
Nb : 0. 1 mass%mT& X If 

V : 0.5 mass%&T 

[0021] 

i«Xm^)M£Kt 800~1000t:fct-*tfc ft^Cfffi^ 
[0 0 2 2] 

800-l0OOTCi:1-^ £ *#«fc-r*, ft#^fc«*fc*#©«ft:frffio 
[0 0 2 3] 

12. ±iB8~iiov^^ici3v>T, iSrfBJrama^H-eosp^i^ra^, ini«« 

[0 0 2 4] 

[#£930$&$l] 
[0 0 2 5] 

[0 0 2 6] 

ffifiE#2 004-3009076 



mm. 2003-410792 A : 5/ 



C : 0.35-0.7 mass% 

«6TfaC»)3AJKOlR]±tw^r%lc##i--5 0 Ltf»Lfcrt«$>x ^«5& ? 0.35mass%«7t&v* 
# 3? fc 3 *i * fc C !) SftK %>tztb\z itfoXfimV®. 3 * MM&} £ US * fe <b 1 s 

x *0|fcjfc«:h^§&£7P«*fcfc!K Ztz^-il-J h«Ljft<>^JftL)t< *£fci6, 0.35ma 
ss%m± ! £r«-f So — #x 0.7 mass%*jBx.T'&^r$*-6fc*i#3ftgE**fiTLs -£*Uc 

£<7>£i6C{i, 0.35-0.7 mass%O^HtC|S^L^o SF4 U< li 0.4-0.6 mass%O^B 

[0 0 2 7] 

Si I 0.30-1.1 mass% 
Siii. mXim^mz^-XT-f-^ f©fMt^f h&*i*in$**i:#fc, *-*-f 

iOiM^ Sifis ^H^l'iS^T^Jcm^^TD^-eabO. 0.30mass%m±O^^ 
£>itt5o tv^Ot± % Si£^0.30mass%^^^v^ > fgjg^is i lfj&A*L&#& 

init^i^v^t,-e*So L#Lfca*S>. Si**« l.lmass%£jBx.&fcs "7^9 
>f Vcos^fbK J: *)^£7& ? ±#U •93iJtti3j:WTOiS1±^T : £-^< 0 t&oT, Si 
tix 0.30-1.1 mass%OfSH^IHSLfc 0 £F£ L< i±0.40~1.0 mass%0$£H-e&£ o 

[0 0 2 8] 
Mn : 0.2 —2.0 mass% 

tb, »tefi«J^^Jn-rs*«, ^itf* 0.2mass%*i»t?tt-€'OiginS»*»cSLv^-e % 0.2m 
ass%jy._ht L/Co Sf^L<{± 0.3mass%£l±T-;fe&o Mn»# 5 2.0mass%£jgx_<S> 

m^mofcTZmi <DX~, Mnli 2.0mass%£TFfc Ltz a Mntt^fr**«#v»fc, ffr 

#©«JMfc*JB§. *MttCT3fiIk44 £ 5>v*tf***©T\ 1.2 mass%J0LTfci-«OjW 
®-e&& 0 L< l± 1.0mass%JSLTt?Jb^o 

[0 0 2 9] 
Al : 0.005 ~0.25mass% 

mu-r a £ t k «t o •c^A^H'fkg <03ss«r«fflwk-r & ±-e & t£imx*> & 0 

-g^Hta* 0.005mass%CWfc*v^-e-O^JnSft*t:SL<> — #0.25mass%£i& 

Alii 0. 005-0. 25mass%<7>$SH CRjfe Lfco jgp* L < &0.05-0. 10mass%0$&H-r«&& 0 

[0 0 3 0] 
Ti : 0.005 -0.1 mass% 

Tite, yfvjm^mmt LtixnNfc^tsit-e, b^bn^^tb^a 

tttt|6]±^j*^yl^1- & * |$ Jh U B <Dm A*iteia]±3&* * +5frfcSfe# $ -£ & f^ffl 
1"*o £0«f**#*fe«>»ctt^ 4>&< 0.005mass%<?5'g-**^Stf S)6*. 0.1 ma 
ss% £ j@x. T** $ frS Ti N $ *t£ gf&^ £ tLtfmmfamofeM. btz^X 

fo£t)m%&m<omL^i&l : *&< <OX^ Til± 0.005~0.1 mass% USB fc: mfc L tz o ft? 
£ L< t±0.01~0.07mass%«7)^a-^^)-l) O N fctfiUl-mSeL-Cs BK£;2>$SAtL 

ttfiJ±KJ:»K ^ h t^VfVt'f Ymm*fc&WL&frbli+ Ti (mass%) /N ( 
mass%) ^ZA2*m&2*t2>£ti!)mMX&&o 

[0 0 3 1] 
Mo : 0. 05—0. 6 mass% 
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*»*«o tt:i«»*tt % ilitiAlit^jJDiSS?: 800-1000^ «fc •) #4 L < (± 800 
-950 Vtlr&ztizxt), -mmmt%2> 0 filA^14oipj_hic^-ffl^7n^-e* 

rt-f Ht^l2//m iTOMttt^ih^l^v^ Ltf»L£ri*fc. 0.6mass%£ 

0.05-0.6 mass%o®Htc|S^LfCo jfiKli o! 1-0.6 mass%©f£Bro*>So" $ £>K 
L< f± 0.3-0.4 mass%?)$£B v ??&£ 0 
[0 0 3 2] 
B : 0.0003-0.006 mass% 
B(±, ^^Hf h^S^liv^f^t-f Hli04«^It^M*ttS 0 4 

Z<Dtztt>^ #|&9JT*t±, B*mM&}tzmu-fZ>&, ^**#UO003mass%(::#5£&^ ( h 
f©i»It:fL<, -^ 0.006mass%=lr^x.r^-^r$^:^ t-g-(D^(±|&fPL. trL 
J&jRfl-a;* hO±#fcffi<fcfc x B (±0.0003-0. 006 mass%OiSffl^RS^L7t 0 L < 
{±0.0005- 0.004 mass%O®B-e&£ 0 £ <b L < (±0. 0015-0. 003 mass%O^Htr 

[0 0 3 3] 

S ! 0.06mass%J^T 

S(±, S8*T?MnS£l^U mmZfo^Z^Z^myZmx&Zi!)^ 0.06mass%£jll;i 
T^§*S t^#^#LT&#^^©T$^:*7ti6, S»±0.06mass%JaTK«URU 
7t 0 SF£ L < {±0.04mass%J^T-t?*)^o 

[0 0 3 4] 
P I 0.020 mass%J£TF 

ZZttfmt Lv»**, 0.020 mass%3;-et±ff^£*i,>l> 0 

[0 0 3 5] 
Cr : 0.2 mass%J2JlT 

ft»aiJR«r*fl:$"«:*o t£oT. Cr £ fc^l tA^\ 0.2 mass% 

*X\*ift^X%Z>o SfJL< H0.05mass%JBlT"?*3o 
[0 0 3 6] 

Cu : 1.0 mass%mT 

Cu(±, j&A=M£e>|nJ±(::;£'3&T?& *K i^7x?^ b4>{:@^U dOSt^SSfblCio 

1.0 mas8%*®A4fc«tMJnXI*K«*l3&«»^i-JSfeie> % 1.0 mass%JeiTO«ttlfci-*o 
fcisSft L< (±0.5 mass%mTT-^«2> 0 
[0 0 3 7] 
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Ni : 3.5 mass%mT 

±£«7G#-C > L^L&rt*^ NilittarMfcxaS-Cfc^K 3.5 mass%£jg;i 

T^Jnl-* fci^n^ f**±#i-^<7)T-^ 3.5 mass%J^Tc0^ijnti-^o 0.05ma 

05mass%J£Lt-&*rS'*4 Lv\, ^L<ii 0.1-1.0 mass%T?** 0 

[0 0 3 8] 
Co : 1.0 mass%Jil.T 

i )> 1.0 mass%£jg;lT}&1-<2> h ^±#-f-S) <7)T% 1.0 mass %jUT.6?fetjn 

^t^o fc*5, 0.01mass%*#|O»l?{± N t^SOfiTWf^*^? v^T\ 0.01 
mass%^±f^iPi-^ Zttmt Uv^ 0 jfiL< fiO. 02-0.5 mass%TNfc*o 

[0 0 3 9] 
Nb I 0.1 mass%mT 

. Nbfi. &xft&<Dm±%jm*abzt*ftx~%<^ m*xc, ^t^LmmmtTtmtL 

•CtetlJ^aifl£S:iai±$*ao L^U&^fe. 0.1 mass%*j&*T^*$-£T&-e-<03& 
0.1 mass%£±|&t-r;g> 0 fc*5 % 0.005 %5fc«0«in "CH^ WffiM; 
ftMisJ: O t «6%^L»fl:«a;ttOrtl±«r*3&*^$v^ie), 0.005 mass%m±^Pi-* i t 
#3* Lw G jfit< (i0.01~~0.05mass%T?&£o 

[0 0 4 0] 
V I 0.5 mass%&T 

0.5 mass%«rjg^.T^$*Ti-€-0«F*i±ft5fili-*0-C. 0.5 mass%mT fc 
o 0.01mass%*»^>«linT?»± % fa C «9 ^^JgO[&J±^#»$ v>Ot? % O.Olmass 

%»±*Jni-*ifc*«a[* Uv» e »i t< (±0.03-0.3 mass%T?&£ 0 
[0 0 4 1] 

U *oi*i^/ft^f h»^;vf>t^ >^<3^tt©&l*^*^#2*s ( vol 

*7fc\ ^ «*--f MItv;i/r>t^ hi!UftO^«-Oj(a»5-spO±R»±90 vol%^Jgt 
[0 0 4 2] 
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[0 0 4 3] 

tunc, ffl+<^^-f ±4 hm&fr&&x&'*frT>4M hmm&&wwm&is2LV i i6Mi 
<owx~iimmm-?$>otztf, mm ass) <Dmxn^^i-^ hmm^am^x^tz 

<&&Z.t#"<*&1zo Lv^-f^W h*&f&53^f430~70%<9®Hr&£o 

[0 0 4 4] 

[0 0 4 5] 

-r^^-t). &mwi%tiXti&.0mkmizML< %<D&mzt>tz<2xm*-*Ti-<( v& 

[0 0 4 6] 

^45, ¥*&ib* -*f"*->r Y%L&mm&, %^wm.mza *k 400 -» (mmomm 

: 0.25mm X 0.225 mm) *»?>100(M& ( 1 ^©S® I 0. lOmmXO. 09mm) X. 4Mt«4*K5« 
[0 0 4 7] 

iHft^CI^ ^M/?^75 ? lmmMT-i-€-ttJ&l9 0^)^ : {4#P,a^^\ *»WOJ:-5 

oT, 4 *)0l£ L^WItmmfrl* 2.5mmJ£Lk, $ <b % L < (4 3 mm£JL±r** 0 
[0 0 4 8] 

*l&Mo«it*f|:no^riliW*-So 

±<7>®ffit-t ztztbiz, nmrn^xMrn-rmomumuiz-o^x^ mm>®L&m<D& 

K&DIKJ: *)mfe<OT&mzmJLL1z<D%, 0.2 tJ/8JBH±03SJKr?fr«J-r*^K^2b*o fc 

ttJSE#2 004-3009076 
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Minn* 90o , c®~ii50t:<ozajpg|gH-efi : 9 am* tv> 0 900 tajtii 
, Mm^^^n ha^*5«tt>v^7t(i-r^x>^^ hw ? #?>tit\ -Elisor jg-e 

[0 0 4 9] 

xftmvtiamummmte 8oo~iooo < cti-^^^^> 0 tv^oji. jjd^sjk^ soot: 

1rft%teC*)B&&&*m&-tz>z.ttfx°%i s , iro^jgriuooo 
•800-950 r-e^^o • 

[0 0 5 0.1 

Mor^Dil (Mo : 0.05-0.6 mass%) tMote^ii^ov^T, ^M.^X^O 
[0 0 5 1] 

fln&zSJK:800 -lOOOtJfc LTfr*.tfJ:v> 0 ££>K. jM^;i*i*ttffcM9&?«<B> 
Kt± N ^rT^JHifc^Amiov^ jbn*tiBJft : 800 ~lO00 , Ci:1--S>i fc*»t^aS Lv> 

&*s> AJUftttXft^ttftHIIIOjE-rW^ < &*4l4>ftJB&ft Attic «fc£g£A 
*t$! $ a , -e *t J^lr ©?J5 Aft £ <t & ^ A $ t m& * tz it ^ tLj&Lt fctSifc* 1 

[0 0 5 2] 

WTttSii#fffLv\ fcv»}oW\ MtBtMSr 5Wfc Lfc^KJi, 5#&jg 
IM^IfilSli 200*0/8^ fc1"SCi timt L^o J^SftLOi 5001C/sJiy._h 

mmm 1 ] 

[0 0 5 3] 

^>t-9-^X(i 300X400mm Xhotz a £?>#t>t£ N TV-? W >TM*mx\5Q wfa \£ 

ov>T% ¥fr» :20mm ^i4>{MKa«1.5 fe & & 
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800^/8, ijm^kn^<O^mmitl000X:/st L-C, $2C,7«SH, ««f 

te C •? *£#Stt&fc^ h A/^ : 4900 N • m (= 500 kgf • m ) <Dfa C *9 J£&ttlttft&' 
fflv^r. IiH*{t^i#?:tx.Tffv\ i xio 5 HojlMrfcftij&^^^siflEfc tt 

[0 0 5 4J 

mmmtmvoKWjr-rzmzzx'kLtzo ttzj •&mwLmxti*&&mmnLizt>oi l z<> 

Sl^^ffWf© l/5fcg, 1/2 «fc IF4/5 ffc**ft*ft,0tt«fc*$»t*5p*&IB* 

^OJ?$^[fijtr-SJ®fL7feifl5^oviT, 7fc: 500 gH*tLt 0 ^ V >^ : 50g *mM%*tfz 

e*v>m&femz^ v-ris a a, h v *a : ngs ■«['fb«fi'» : ig 

is itFvi^m : 1.5 g*mnLizi><DZffi<k.mt Lxftmmt, h%L& 
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